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UNS J92711

STEEL CASTINGS, INVESTMENT, CORROSION RESISTANT
19.5CT - 10.5Ni - 0.25S (Type 303)

1. SCOPE:
1,1 Form: This specification covers a corrosion-resistant steel in the form of investment castings.

1.2 Apphcation Prlmarily for sma]l parts not sub]ected to weldmg, brazing, or soldermg during
v g : b : g 3 drin brication or in ser-

2. APPLICABLE DOCUMENTS: The following publications form a part of this'specification to the ex-
tent cified herein. The latest issue of Aerospace Material Specifications (AMB) shall apply.
The applicable issue of other documents shall be as specified in AMS'2350.

2.1 SAE Publications: Available from Society of Automotive Engineers, Inc., 400 (ommonwealth
Driv]; Warrendale, PA 15096.

2.1.1 Aenospace Material Specifications:

AMS 2350 - Standards and Test Methods

AMSB 2360 - Room Temperature Tensile Properties of Castings
AMS 2635 - Radiographic Inspection

AMSB 2645 - Fluorescent Penetrant Inspection

AMSP 2804 - Identification, Castings

2,2 ASTM Publications: Available from American Society for Testing and Materials, 1916 Race
Stredt, Philadelphia, PA 19103.

ASTM A370 - Mechanical\Testing of Steel Products
ASTM E192 - ReferenCe Radiographs of Investment Steel Castings for Aerospace Applications
ASTM E353 - Chemical Analysis of Stainless, Heat-Resisting, Maraging, and Qther Similar

Chromium-Nickel-Iron Alloys

2.3 Govelmment:Publications: Available from Commanding Officer, Naval Publicatjons and Forms
Cent¢r, 5801 Tabor Avenue, Philadelphia, PA 19120. ‘

2.3.1 FedeT ant 8:

Federal Test Method Standard No. 151 - Metalé; Test Methods

2.3.2 Military Standards:

MIL-STD-794 - Parts and Equipment, Procedures for Packaging and Packing of
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All rights reserved.
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3. TECHNICAL REQUIREMENTS:

3.1 Composition: Shall conform to the following percentages by weight, determined by wet chemical meth-
ods in accordance with ASTM E353, by spectrographic methods in accordance with Federal Test Method
¢  Standard No. 151, Method 112, or by other approved analytical methods:

min max
Carbon - 0.16
Manganese - 2.00
Silicon - 2.00
D'I-\nephnﬂle oy 0.04
Sulfur 0.15- 0.35
Chromium 18.00 - 21.00
Nickel 9.00 - 12.00
Molybdenum - 0.75
Copper - 0.75

3.2 Condition: Solution heat treated free from continuous carbide network(

3.3 Casting: Castings shall be poured either from remelted metal from a master heat or directly from a
master heat] In either case, metal for casting shall be qualified as in 3. 4.

3.3.1 A master Beat is refined metal of a single Afurnace charge or is metal blended asin 3.3} 2. Gates, sprues,
risers, anfl rejected castings shall be used only in preparation of master heats; they ghall not be re-
melted directly, without refining, for pouring of castings. .

3.3.2 Unless prdhibited by purchaser, metal fromtwo or more master heats may be blended provided that
the composition of each master heat to beblended is within the limits of 3.1 and that the total weight
4 of metal bllended does not exceed 10 000(1b (4540 kg). Ingot and pig may be blended tggether, shot
may be blended, but shot shall not be blended with ingot or pig. When two or more master heats
are blendefl, the resultant blend shall be considered a master beat.

3.4 Master Hea Qualification: Each/master heat shall be qualified by evaluation of chemidal analysis
specimens donforming to 3,4:1. A master heat may be considered conditionally qualifjed if vendor's
test results [show conformance to all applicable requirements of this specification. Hopwever, except

of castings poured/therefrom.

avEY mens.: D aT=Wa D oNVvVenien P naApc il¢ 01T 0

3.4.1 Chemical An S : : : :
When chemical analysis specimens are required by purchaser, specimens shall be cast to a size,

shape, and form agreed upon by purchaser and vendor.

3.5 Properties: Castings shall conform to the following requirements; hardness and tensile testing shall
g  be performed in accordance with ASTM A370:

3.5.1 Hardness: Shall be nct higher thah 180 HB or equivalent.

3.5.2 Tensile Properties: When specified on the drawing or when agreed upon by purchaser and vendor,
tensile test specimens conforming to ASTM A370 shall be machined from castings selected at random
4 from each master heat. Property requirements shall be as shown on the drawing or as agreed upon
by purchaser and vendor and may be defined as specified in AMS 2360, b
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3.6 Quality:

3.6.1 Castings, as received by purchaser, shall be uniform in quality and condition, sound, and free

g

from foreign materials and from internal and external imperfections detrimental to usage of the
castings.

3.6.1.1 Castings shall have smooth surfaces and shall be well cleaned. Metallic shot or grit shall not be

3.6.2

4, QUALITY ASSURANCE PROVISIONS:

used for final cleaning, unless otherwise permitted.

Castings shall be produced under radiographic control, unless otherwise specified. This control
shall consist of radiographic examination of castings in accordance with AMS 2635 until proper
foundry technique, which will produce castings free from harmful internal imperfections, is estab-
lished for each part number and of production castings as necessary to ensure maintenance of satis-
factory aual ify A

When specified, castings shall be subjected to fluorescent penetrant inspection 'in accordance with
AMS 26

Radiogrdphic, fluorescent penetrant, and other quality standards shall be as agreed upon by purchaser
and vendor. ASTM E192 may be used to define radiographic acceptance standards.

Castings| shall not be repaired by peening, plugging, welding, ox other methods without written per-
mission from purchaser. :

4.1
g
4.2

g

4.2.1
g

4.3 Sampling: Shall be/in‘accordance with the following:

¢ 4.3.2 Two prep

4.3.3

v

4.4

4.4.1

ResponsiHlility for Inspection: The vendor of castings shall supply all samples and shall be responsible

for performing all required tests. Results of such'tests shall be reported to the purchaser as required
by 4. 5. rchaser reserves the right to perfornd such confirmatory testing as he dgems necessary
to ensure [that the castings conform to the requirements of this specification.

Classificdtion of Tests: - Tests to deteriine conformance to all technical requirements of this specifi-

cation ard classified as acceptance (tests and as preproduction tests.

For dirdct U.S. Military procurement, substantiating test data and, when requested, preproduction

test maferial shall be submitted to the cognizant agency as directed by the procuripg activity, the
contracfing officer, orthe request for procurement. )

g 4.3.1 Two chemical<analysis specimens in accordance with 3.4.1 and/or a casting from pach master heat.

One or more castings from each master heat when properties of specimens machined from castings
are required. Size, location, and number of specimens machined from castings shall be as speci-
fied on the drawing or as agreed upon by purchaser and vendor. When size, location, and number

of specimens are not specified, not less than two tensile test specimens, one from the thickest sec-
tion and one from the thinnest section, shall be cut from a casting or castings from each master heat.

Approval:

Sample castings from new or reworked master patterns and the casting procedure shall be approved
by purchaser before castings for production use are supplied, unless such approval be waived.
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4.4.2 Vendor shall establish for production of sample castings of each part number the control factors of
processing which will produce acceptable castings; these shall constitute the approved casting proce-
dure and shall be used for producing production castings. If necessary to make any change in control
factors of processing, vendor shall submit for reapproval a statement of the proposed changes in
processing and, when requested, sample test specimens, castings, or both. Production castings
incorporating the revised operations shall not be shipped prior to receipt of reapproval.

g

4.4.2.1 Control factors for prroducing castings include, but are not limited to, the following:

4.4.2,

4.5

4.5.2

4.6

5.

Reports:

4,5.1 The vendor

Type of furnace and its capacity
Size of furnace charge
Furnace atmosphere

Fluxing o

Gating p

T deoxidation procedure

actices

Mold preheat and pouring temperatures (variations of + 25°F (+15°C) fromcestablished limits are

perm
Solidific
Cleaning
Methods

1.1 Any of

of tests for
with parts,
technical re
specified,
This report
material spg
heat.

The vendor
showing the
or other dir
produced or

issible)

tion and cooling procedures
operations
f routine inspection

code designation.
ion.

Each variation in such factors.shall be assigned a mod

bf castings shall furnish with each shipment three copies of a report showi
chemical composition of at least one casting, or of specimens as in 3.4.1

uirements of this specification. When properties of specimens cut from

report shall include the results of tests to determine conformance to su
shall include the purchase order number, master heat number and/or codg
cification number and-its revision letter, part number, and quantity from

bf finished ¢ Semi-finished parts shall furnish with each shipment three ¢
purchase(order number, material specification.number and its revision le
bct supplier of castings, part number, and quantity. When castings for m{
purchased by the parts vendor, that vendor shall inspect castings from ea|

above ccnnfrol factors of processing considered proprietary by the venddér may be as-

ified code

hg the results
cast in a mold

from each master heat represented and stating that the castings conform t¢ the other

Pastings are

th requirements.
b symbol,

each master

bpies of a report
fter, contractor
\king parts are
ch master heat
hall include in

represented
the report a

to determu'e conformance to the requlrements of this spec1f1cat10n, and s

ing the results of tests Io dei.«,rmlne conformance

Resampling and Retesting:

reports show-

If any specimen used in the above tests fails to meet the specified require-

ments, disposition of the castings may be based on the results of testing three additional specimens \
for each original nonconforming specimen. Failure of any retest specimen to meet the specified re-
quirements shall be cause for rejection of the master heat in the case of qualification test specimens,
or of the castings in that shipment in the case of tests on castings or specimens cut from castings, and
no additional testing shall be permitted. Results of all tests shall be reported.

PREPARATION FOR DELIVERY:

g 5.1

Identification:

Castings shall be identified in accordance with AMS 2804.

o
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